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In re Application of: 
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BREITLING, et al. 

09/889,182 

PCT/DEOO/00079 
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PATENT 4 TRADEMARK OFFICE 



11 January 2000 and 11 January 1999 (German 
Appl. No. 199 00 635,0) 
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FIRST CLASS MAIL CERTIFICATE 

I hereby certify that I am mailing the attached documents to the 
Commissioner for Patents on the date specified, in an envelope 
addressed to the Commissioner for Patents, Washington, DC 
20231, and First Class Mailed under the provisions of 37 CFR 
1.8. 



Lee Ann Brown 



November 14, 2001 



Date of Mailing 



SUPPLEMENTAL PRELIMINARY AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination of the above-identified national phase patent application, please 
amend the application, as follows: 



In the Specification 



1 



Please insert on page 1 between the title of the application and the first paragraph the 
foflo^ing new paragraph: 

k ^ H CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is filed under the provisions of 35 U. S.C. §371 and claims the priority 
of International Patent Application No. PCT/DE00/00079 filed January 11, 2000, and 
which in turn claims priority of German Patent Application No. 199 00 635.0 filed 
January 11, 1999. 

REMARKS 

This claim to priority is being filed before the above-identified application meets all 
requirements under 35 U.S.C §37 1(b). 

Respectfully submitted, 




Marianne Fuierer 
Registration No. 39,983 
Attorney for Applicants 



INTELLECTUAL PROPERTY/ 
TECHNOLOGY LAW 
P. O. Box 14329 

Research Triangle Park, NC 27709 
Phone: (919)419-9350 
Fax: (919)419-9354 
Attorney File: 4121-126 
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Prior to examination of the above-identified new national phase patent application, 
please amend the application, as follows: 
In the Specification 

On the bottom of page 4 and top of page 5, please replace the paragraph with the 
following paragraph: 

Preferred antibody binding proteins are shown in figures 1 to 3. The antibody binding 
protein of figure 1 comprises the signal peptide of a mouse MHC class I k(k) molecule, 
four antibody binding domains of the L protein and the transmembrane domain of 
CD52. The DNA (SEP ID NO: 3 from nucleotide 682-1782) and amino acid sequences 
(SEP ID. NO: 4) of the antibody binding protein are given betweennucleotide numbers 
682-1782. The antibody binding protein of figure 2 comprises the signal peptide of a 
mouse Ig kappa chain, two antibody binding sites of the G protein and the 
transmembrane domain of CD52. The DNA fSEO ID NO: 1 from nucleotide 737-1420) 
and amino acid sequences (SEP ID NO: 2) of the antibody binding protein are indicated 
between nucleotide numbers 737-1420. The antibody binding protein of figure 3 
comprises the signal peptide of the mouse MHC class I k(k) molecule, two antibodies 
binding sites of the G protein and the transmembrane domain of PDGFR. The DNA 
(SEP ID NO: 5 from nucleotide 682-1431) and amino acid sequences (SEQ ID NO: 6) 
of the antibody binding protein are given between nucleotide numbers 682-1431. The 
antibody binding sites of all three antibody binding proteins have, on a DNA level, 
codons which are optimized for expression in mammalian cells. 

In the Claims 

Please amend claims 1-20 to read as follows: 

1. A method of selecting monoclonal antibodies, comprising the fusion of B 
lymphocytes with myeloma cells to form antibody-producing hybridoma cells, 
the antibodies being presented on the cell surface of the hybridoma cells by 
means of an antibody binding protein, and the binding of the antibodies to 
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antigens, wherein the antibody binding proteins are inserted in the hybridoma 
cells via the myeloma cells or in the hybridoma cells via the expression vectors 
coding therefor. 

2. The method according to claim 1, wherein the antibody binding protein 
comprises a signal peptide, an antibody binding site independent of the antibody 
specificity and a membrane anchor. 

3. The method according to claim 2, wherein the antibody binding protein 
comprises an Fc binding protein or portions thereof. 

4. The method according to claim 2, wherein the antibody binding protein 
comprises a combination of Fc binding proteins or portions thereof. 

5. The method according to claim 4, wherein the Fc binding protein is selected 
from the group consisting of CD16, CD32 and CD64. 

6. The method according to claim 2 5 wherein the antibody binding protein 
comprises an antibody binding domain of proteins selected from the group 
consisting of A, G, L and LG. 

7. The method according to claim 2, wherein the antibody binding protein 
comprises a combination of a signal peptide selected from the group consisting 
of a signal peptide of a mouse Ig cappa chain, and a signal peptide of a mouse 
MHC-class I k(k) molecule; an antibody binding site of a protein selected from 
the group consisting of protein A, G, L, and LG; and a transmembrane domain 
selected from the group consisting of PDGFR and CD52. 

8. The method according to claim 7, wherein the antibody binding protein is 
selected from the group consisting of SEQ ID NO: 2, SEQ ID NO: 4 and SEQ 
ID NO: 6. 
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9. The method according to claim 1, wherein the hybridoma cells (over)express 
Ragl and/or Rag2. 

10. The method according to claim 1, wherein the antigens originate from an antigen 
library. 

1 1 . The method according to claim 1, wherein the antigens are bound to a carrier. 

12. The method according to claim 1 1 , wherein the carrier comprises magnetobeads. 

13. The method according to claim 7, wherein the antigens comprise a fluorescence 
or biotin labeling. 

14. The method according to claim 13, wherein the fluorescence labeling comprises 
FITC, TRITC, Cy3, Cy5, Cy5.5, Cy7 and phycoerythrin. 

15. An antibody binding protein, wherein the antibody binding protein comprises a 
combination of the signal peptide selected from the group consisting of a mouse 
Ig cappa chain and a mouse MHC-class I k(k) molecule, an antibody binding site 
of proteins selected from the group consisting of A, G, L and LGjand a 
transmembrane domain selected from the group consisting of PDGFR and 
CD52. 

16. The antibody binding protein according to claim 15, wherein the antibody 
binding protein comprises an amino acid sequence selected from the group 
consisting of SEQ ID NO: 2, SEQ ID .NO 4 and SEQ ID NO:6 or an amino acid 
sequence differing therefrom by one or more amino acids. 

17. DNA coding for the antibody binding protein according to claim 16, comprising: 
(a) the DNA of an antibody binding protein selected from the group 

consisting of SEP ID NO: 1 from nucleotide 737-1420, SEQ ID NO: 3 
from nucleotide 682-1782, and SEP ID NO: 5 from nucleotide 682-1431 
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[of figure 1, 2 or 3], a DNA differing therefrom by one or more base 
pairs, or 

(b) a DNA related to the DNA of (a) via the degenerated code. 

18. An expression vector, coding for the DNA according to claim 17. 

19. Cells containing the expression vector according to claim 18. 

20. An antibody directed against the antibody binding protein according to claim 16. 
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REMARKS 

A marked-up version of amended paragraph in the specification and amended claims 1- 
20 are included herewith in Appendix A. 

It is requested that the examination and prosecution of this application proceed on the 
basis of the English translation of the PCT International application included herewith 
and these amended claims 1-20. 



Respectfully submitted, 




Marianne Fuierer 



Registration No. 39,983 
Attorney for Applicants 

INTELLECTUAL PROPERTY/ 
TECHNOLOGY LAW 
P. O. Box 14329 

Research Triangle Park, NC 27709 
Phone: (919)419-9350 
Fax: (919)419-9354 
Attorney File: 4121-126 
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APPENDIX A 

In the Specification 

On the bottom of page 4 and top of page 5, replace the paragraph with the following 
paragraph: 

Preferred antibody binding proteins are shown in figures 1 to 3. The antibody binding 
protein of figure 1 comprises the signal peptide of a mouse MHC class I k(k) molecule, 
four antibody binding domains of the L protein and the transmembrane domain of CD52. 
The DNA (SEP ID NO: 3 from nucleotide 682-1782) and amino acid sequences (SEP 
ID. NO: 4) of the antibody binding protein are given betweennucleotide numbers 682- 
1782. The antibody binding protein of figure 2 comprises the signal peptide of a mouse Ig 
kappa chain, two antibody binding sites of the G protein and the transmembrane domain 
of CD52. The DNA (SEP ID NO: 1 from nucleotide 737-1420) and amino acid 
sequences (SEP ID NO: 2) of the antibody binding protein are indicated between 
nucleotide numbers 737-1420. The antibody binding protein of figure 3 comprises the 
signal peptide of the mouse MHC class I k(k) molecule, two antibodies binding sites of 
the G protein and the transmembrane domain of PDGFR. The DNA (SEP ID NO: 5 from 
nucleotide 682-1 43 l) and amino acid sequences (SEQ ID NO: 6) of the antibody binding 
protein are given between nucleotide numbers 682-1431. The antibody binding sites of 
all three antibody binding proteins have, on a DNA level, codons which are optimized for 
expression in mammalian cells. 

In the Claims 

5. The method according to claim [3 or] 4, wherein the Fc binding protein is selected 
from the group consisting of CD 16, CD32 [or] and CD64. 

6. The method according to claim 2 [any of claims 2 to 5], wherein the antibody 
binding protein comprises an antibody binding domain of proteins selected from 
the group consisting of A, G, L and [or] LG. 
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7. The method according to claim 2, wherein the antibody binding protein comprises 
a combination of a [the] signal peptide selected from the group consisting of a 
signal peptide of a mouse Ig cappa chain, and a signal peptide of a mouse MHC- 
class I k(k) molecule; an antibody binding site of a protein[s] selected from the 
group consisting of protein A, G, L, and [or] LG; and [the] a transmembrane 
domain s elected from the group consisting of PDGFR [or] and CD52. 

8. The method according to claim 7, wherein the antibody binding protein is selected 
from the group cons isting of SE P ID NO: 2, SEP ID NO: 4 and SEP ID NO: 6. 
[that of figure 1, figure 2 or figure 3.] 

9. The method according to claim 1 [any of claims 1 to 8], wherein the hybridoma 
cells (over)express Ragl and/or Rag2. 

10. The method according to claim 1 [any of claims 1 to 9], wherein the antigens 
originate from an antigen library. 

11. The method according to claim 1 [any of claims 1 to 10], wherein the antigens are 
bound to a carrier. 

13. The method according to claim 7, [any of claims 1 to 10], wherein the antigens 
comprise a fluorescence or biotin labeling. 

15. An antibody binding protein, wherein the antibody binding protein comprises a 
combination of the signal peptide selected from the group consisting o f a mouse 
Ig cappa chain [or] and a mouse MHC-class I k(k) molecule, an antibody binding 
site of proteins selected from the group consisting of A, G, L [or] and LG and a 
[the] transmembrane domain selected from the group consisting of PDGFR [or] 
and CD52. 
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The antibody binding protein according to claim 15, wherein the antibody binding 
protein comprises an [the] amino acid sequence selected from the group 
consisting of [figure 1, figure 2 or figure 3] SEP ID NO: 2. SEP ID.NO 4 and 
SEP ID NP:6 or an amino acid sequence differing therefrom by one or more 
amino acids. 

DNA coding for the antibody binding protein according to claim 16, comprising: 

(a) the DNA of an antibody binding protein selected from the group consisting 
of SEP ID NP: 1 from nucleotide 737-1420. SEP ID NO: 3 from 
nucleotide 682-1782. and SEP ID NP: 5 from nucleotide 682-1431 [of 
figure 1, 2 or 3], a DNA differing therefrom by one or more base pairs, or 

(b) a DNA related to the DNA of (a) via the degenerated code. 
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Selection of Monoclonal Antibodies 



The present invention relates to a method of selecting 
monoclonal antibodies and to means which can be used 
therefor . 

The production of monoclonal antibodies is based on a method 
developed by Kohler and Milstein. According to this method B 
lymphocytes are fused with myeloma cells so as to obtain 
antibody-producing hybridoma cells. Such a method comprises 
major drawbacks. In particular, it is time-consuming and 
expensive to select antibodies, since this calls for 
separate culturing of hybridoma cells. Due to the latter 
only a limited number of hybridoma cells is detected and 
thus not all of the antibodies can be selected, this being a 
drawback in particular when antibodies with maximum affinity 
for an antigen shall be selected. 

It is thus the object of the present invention to provide a 
product by which monoclonal antibodies can be produced, the 
above drawbacks being avoided. 

According to the invention this is achieved by the subject 
matters defined in the claims. 

The present invention is based on Applicant's insights that 
monoclonal antibodies on the cell surface of hybridoma cells 
can be presented by means of an antibody binding protein. He 
realized that monoclonal antibodies can be selected by this 
without hybridoma cells having to be cultured separately. He 
also realized that monoclonal antibodies can be selected 
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with respect to a determined and many (un) determined 
antigens of an antigen library. Furthermore , he found that 
monoclonal antibodies can also be selected with respect to 
their affinity intensity for certain antigens. 

According to the invention Applicant's insights are used to 
provide a method of selecting monoclonal antibodies. Such a 
method comprises fusing B lymphocytes with myeloma cells to 
form antibody-producing hybridoma cells, the antibodies 
being presented on the cell surface of the hybridoma cells 
by means of an antibody binding protein, and binding of the 
antibodies to antigens. 

The expression "B lymphocytes" comprises B lymphocytes of 
any kind and origin. They may also concern precursors of B 
lymphocytes. The B lymphocytes may originate from animals, 
such as mice, rats, rabbits, etc., or humans. The B 
lymphocytes may also originate from a healthy or diseased 
organism. It is favorable for them to originate from an 
immunized organism. It is particularly favorable for the B 
lymphocytes to code for human antibodies or portions 
thereof. If B lymphocytes from animals are concerned, this 
can be achieved when the animals are transgenic for the 
human antibodies or portions thereof. Such animals can be 
produced by common methods, it being an obvious thing to 
introduce the genes for the human antibodies or the portions 
thereof into embryonal stem cells from which the animals are 
then generated. B lymphocytes and their precursors may be 
provided by common methods . 

The expression "myeloma cells" comprises myeloma cells of 
any kind and origin. They may also concern precursors of 
myeloma cells. Furthermore, the myeloma cells may originate 
from animals, such as mice, rats, rabbits, etc., or humans. 
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Preferred myeloma cells are descendents from the mouse 
strains P3K, P3-X63.Ag8, X63.Ag8.653, NSO/l, Sp2/0-Agl4 and 
FO, the rat strains Y3-Agl.2.3, YB2/0 and IR9834, and the 
human strains U266, SK007 and Karpas 707. Myeloma cells and 
their precursors can be provided by common methods. 

The expression "antibody-producing hybridoma cells" 
comprises cells which form by fusion of B lymphocytes and 
myeloma cells and produce antibodies. Corresponding 
reference is made to the statements on B lymphocytes and 
myeloma cells. Hybridoma cells may include animal and/or 
human nucleic acids and/or proteins. Hybridoma cells can be 
cultured by common methods. It may also be favorable for the 
hybridoma cells to (over) express recombinases , e.g. Ragl or 
Rag2, and/or mutases. This can be achieved by transfection 
of the hybridoma cells with corresponding expression 
vectors. The person skilled in the art knows such expression 
vectors . 

The term "fusion of B lymphocytes with myeloma cells" 
concerns any method by means of which these cells may be 
fused. A method is favorable in which the cells are fused 
via polyethylene glycol. Reference is made to the examples. 

The term "binding of the antibodies to antigens" concerns 
any method by which the antibodies expressed on the cell 
surface of the hybridoma cells can bind to antigens . The 
antigens can be bound to carriers, e.g. magnetobeads . They 
can also be labeled, e.g. fluorescence-labeled. For example 
FITC, TRITC, Cy3, Cy5, Cy5.5, Cy7 and phycoerythrin offer 
themselves as fluorescence markers. The antigens may also be 
coupled to biotin. Bound antigens may be detected by common 
methods, e.g. FACS analysis whereby the corresponding 
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antibodies are also detected. Reference is made to the 
examples . 

The expression "antibody binding protein" comprises any 
protein which may bind an antibody and present it on the 
cell surface of hybridoma cells. In particular, the protein 
may have a signal peptide, an antibody-binding site 
independent of the specificity of the antibody and a 
membrane anchor. Examples of such a protein are natural Fc 
binding proteins, such as CD16, CD32 and CD64 . The protein 
may comprise a combination of a signal peptide, an antibody 
binding site and a membrane anchor, which does not occur in 
nature. Such a combination may comprise portions of natural 
Fc binding proteins. Furthermore, as a signal peptide it may 
have one of a mouse Ig kappa chain or a mouse MHC-class I 
k(k) molecule, as a membrane anchor it may include a 
transmembrane domain of PDGRF or CD52 and as an antibody 
binding site it may comprise an antigen binding domain of a 
bacterial protein, such as protein A, protein G, protein L 
or protein LG. It may be favorable for the combination to 
comprise several signal peptides, antibody binding sites 
and/or membrane anchors. It may be particularly favorable 
for the antibody binding protein, in particular the antibody 
binding domain of the bacterial proteins, to have codons 
which are optimized for expression in mammalian cells. A 
person skilled in the art knows which codons are concerned 
here . 

Preferred antibody binding proteins are shown in figures 1 
to 3. The antibody binding protein of figure 1 comprises the 
signal peptide of a mouse MHC class I k(k) molecule, four 
antibody binding domains of the L protein and the 
transmembrane domain of CD52. The DNA and amino acid 
sequences of the antibody binding protein are given between 
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nucleotide numbers 682-1782. The antibody binding protein of 
figure 2 comprises the signal peptide of a mouse Ig kappa 
chain, two antibody binding sites of the G protein and the 
transmembrane domain of CD52. The DNA and amino acid 
sequences of the antibody binding protein are indicated 
between nucleotide numbers 737-1420. The antibody binding 
protein of figure 3 comprises the signal peptide of the 
mouse MHC class I k(k) molecule, two antibodies binding 
sites of the G protein and the transmembrane domain of 
PDGFR. The DNA and amino acid sequences of the antibody 
binding protein are given between nucleotide numbers 682- 
1431. The antibody binding sites of all three antibody 
binding proteins have, on a DNA level, codons which are 
optimized for expression in mammalian cells. 

An antibody binding protein of figures 1, 2 or 3 may have an 
amino acid sequence which differs from the amino acid 
sequence in figure 1, 2 or 3 by one or more amino acids. The 
differences may lie in additions, deletions, substitutions 
and/or inversions of individual amino acids. However, the 
DNA of this antibody binding protein hybridizes with the DNA 
indicated in figure 1, 2 or 3. The term "hybridizing" refers 
to hybridization under common conditions, in particular at 
20 °C below the melting point of the DNA. Furthermore, the 
antibody binding protein having the modified amino acid 
sequence comprises whole or partial functions which can be 
compared with those of the antibody binding protein of 
figure 1, 2 or 3. 

Another subject matter of the present invention relates to a 
nucleic acid which codes for an above antibody binding 
protein. The nucleic acid may be an RNA or a DNA . Preferred 
is a DNA which comprises the following: 
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(a) the DNA of an antibody binding protein of figure 1, 2 
or 3, a DNA differing therefrom by one or more base 
pairs, or 

(b) a DNA related to the DNA from (a) by the degenerated 
genetic code. 

The term "a DNA differing by one or more base pairs" 
comprises any DNA coding for an antibody binding protein of 
figure 1, 2 or 3, which hybridizes with the DNA of figure 1, 
2 or 3. The differences may lie in additions, deletions, 
substitutions and/or inversions of individual base pairs. As 
to the term "hybridizing" reference is made to the above 
explanations . 

A DNA according to the invention may be present as such or 
in combination with any other DNA. In particular, a DNA 
according to the invention, which codes for an antibody 
binding protein, may be present in an expression vector. The 
person skilled in the art is familiar with examples thereof. 
In the case of an expression vector for E. coli these are 
e.g. pGEMEX, pUC derivatives, pGEX-2T, pET3b and pQE-8. For 
the expression in yeast, e.g. pYlOO and Ycpadl have to be 
mentioned while e.g. pKCR, pEFBOS, pCDM8 and pCEV4 have to 
be indicated for the expression in animal cells. The 
bacculovirus expression vector pAcSGHisNT-A is particularly 
suitable for the expression in insect cells. 

The person skilled in the art knows how to insert the DNA 
according to the invention in an expression vector. He also 
knows that this DNA can be inserted in combination with a 
DNA coding for another protein or peptide, so that the DNA 
according to the invention can be expressed in the form of a 
fusion protein. 
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Preferred expression vectors which contain a DNA according 
to the invention are shown in figures 1 to 3. The expression 
vectors pSEXllL4, pSEXHG2* and pSEXl5G2 are concerned. They 
were deposited with the DSMZ {Deutsche Sammlung fiir 
Mikroorganismen und Zellkulturen [German-type collection of 
microorganisms and cell cultures]) on December 14, 1998. In 
particular, pSEXllL4 was deposited under DSM 12580, 
pSexllG2* was deposited under DSM 12581 and pSEX15G2 was 
deposited under DSM 12582. 

The person skilled in the art is familiar with suitable 
cells to express a cDNA according to the invention, which is 
present in an expression vector. Examples of such cells 
comprise the E. coli strains XL-1 Blue, Top 10 F, HB101, 
DH5alpha, xl776, JM101, JM 109, BL21 and SG 13009, the yeast 
strain Saccharomyces cerevisiae and Pichia pastoris , the 
animal cells L, NIH 3T3, FM3A, CHO, COS, Vero, HeLa, myeloma 
and hybridoma cells as well as the insect cells sf9. 

The person skilled in the art also knows conditions of 
culturing transformed or transfected cells. He is also 
familiar with methods of isolating and purifying the protein 
or fusion protein expressed by the cDNA according to the 
invention . 

Another subject matter of the present invention relates to 
an antibody directed against an above protein or fusion 
protein. Such an antibody may be prepared by common methods. 
It may be polyclonal or monoclonal. For its preparation it 
is favorable to immunize animals - in particular rabbits or 
chickens for a polyclonal antibody and mice for a monoclonal 
antibody - with an above (fusion) protein or with fragments 
thereof. Further "boosters" of the animals can be effected 
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with the same (fusion) protein or with fragments thereof. 
The polyclonal antibody may then be obtained from the animal 
serum or egg. For the preparation of the monoclonal 
antibody, animal spleen cells are fused with myeloma cells. 

Another subject matter of the present invention is a kit. 
Such a kit comprises one or more of the following 
components : 

(a) a DNA according to the invention, 

(b) a cell expressing a DNA according to the invention, 

(c) an antibody binding protein according to the invention, 

(d) an antibody according to the invention, and 

(e) common auxiliary substances such as carriers, buffers, 
solvents, controls, markers, detection reagents for 
components (a) - (d) . 

One or more representatives of the individual components may 
be present. As to the individual terms reference is made to 
the above statements. They apply here analogously. 

The present invention distinguishes itself in that 
antibodies produced by hybridoma cells are presented on the 
cell surface of the hybridoma cells. This is done via an 
antibody binding protein. Such a protein may be introduced 
into the hybridoma cells via the myeloma cells used for the 
production of the hybridoma cells. The antibody binding 
protein may also be introduced into the hybridoma cells via 
an expression vector coding for it. 

By means of the present invention it is possible to select 
antibodies. This can be done without much expenditure, since 
hybridoma cells do not have to be cultured separately. 
Complex mixtures of hybridoma cells can rather be used 
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directly for selecting antibodies. Antibodies can also be 
selected for their affinity intensity for certain antigens . 
The present invention is also suitable for selecting 
antibodies of hybridoma cell libraries, not only with 
respect to a determined antigen but also as regards many 
(un) determined antigens of antigen libraries. 

Thus, the present invention provides products by which it is 
possible to avoid inter alia major problems as regards time 
and cost which have occurred in the selection of monoclonal 
antibodies thus far. 

Brief description of the drawings: 

shows the expression vector pSEXHL4 according to 
the invention (figure 1A) which codes for an 
antibody binding protein (figure 1(B)). Reference 
is made to the above explanations. 

shows the expression vector pSEXHG2* according to 
the invention (figure 2(A)), which codes for an 
antibody binding protein (figure 2(B)). Reference 
is made to the above explanations. 

shows the expression vector pSEX15G2 according to 
the invention (figure 3(A)), which codes for an 
antibody binding protein (figure 3(B)). Reference 
is made to the above explanations. 



Fig. 1 



ii :i 

Figure 3 



The present invention is explained by the below examples. 
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Example 1 : Preparation of myeloma cells which express an 

antibody binding protein on their cell 
surface 

(A) Transient expression 

Cells of the myeloma cell line X63-Ag8 . 653 are used. These 
cells (10 7 ) are transfected with 20-40 \iq of the expression 
vector SEX11G2* according to the invention (cf . figure 2) . 
Electroporation is carried out as transfection technique, 
which comprises two pulses of 2 ms at 500 V. The cells are 
incubated for 48 h at 37 °C and 5-7.5 % Co 2 in RPMI medium 
which contains 10 % FCS. Thereafter, the cells are washed 
with cold DPBS + 0.1 % Na azide before they are incubated 
for 45 minutes at 0°C with DPBS + 0 . 1 % Na azide plus 25 
pg/ml goat anti-calf antibody ( FITC-labeled; GAB-FITC, 
Dianova company). Having been washed with DPBS + 0.1 % Na 
azide, the cells are incubated in DPBS + 0 . 1 % Na azide + 1 
]jg/ml propidium iodide and subjected to FACS analysis 
following excitation with blue light. 

It shows that the transfected myeloma cells have a green 
fluorescence which is due to the transient expression of an 
antibody binding protein on the cell surface of the myeloma 
cells . 

(B) Stable expression 

The myeloma cells obtained under (A) are subjected to G418 
selection for 14-24 days before they are incubated using 
GAB-FITC and subjected to FACS analysis as described under 
(A) . Myeloma cells which have a strong green fluorescence 
are subject to further G418 selection rounds or runs. 



11 



The myeloma cell line X63-Ag8 . 653 . 3 is obtained which stably 
expresses an antibody binding protein on its cell surface. 

Example 2 : Production of hybridoma cells which express 

on their cell surface antibodies by means of 
an antibody binding protein 

(A) 

10 Balb/c mice are immunized subcutaneously in each case 
with 100 ug killed Helicobacter pylori bacteria in complete 
Freund T s adjuvant, which contains killed Mycobacter 
tuberculosis bacteria. After 4 or 7 weeks, an 
intraperitoneal booster injection with 100 pg killed 
Helicobacter pylori/Mycobacter tuberculosis bacteria is 
given. 100 pi blood serum are withdrawn from the mice before 
each immunization and after the last immunization, and the 
antigen-specific immune response of the mouse is tested in a 
Western blot. A degradation of bacterial whole protein of 
Helicobacter pylori and/or Mycobacter tuberculosis is used 
as antigen. The detection of bound mouse antibodies is made 
by an peroxidase-conj ugated goat anti-mouse antibody 
(Dianova company) . The spleen of mice having a marked 
antigen-specific immune response is removed and the 
lymphocytes are fused with cells of the myeloma cell line 
X63-Ag8 . 653 . 3 of Example 1 (B) . The fusion is made by means 
of polyethylene glycol (cf. Goding, J.W., Cell Biology, 
Biochemistry and Immunology, 3 rd edition (1996) , Verlag 
Academic Press Limited, 24-28). Hybridoma cells are 
obtained. They are incubated in HAT medium at 37 °C for 10 to 
12 days. The hybridoma cell library 2A is obtained. 

Hexapeptides with N-terminal biotin are synthesized. The 
peptides correspond to the 6C-terminal amino acids of 101 or 
118 gene products of Helicobacter pylory or Mycobacter 
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tuberculosis . 10 3 cells of the hybridoma cell library 2A are 
also washed with cold DPBS + 0.1 % Na azide and incubated 
for 45 minutes at 0°C with DPBS + 0 . 1 % Na azide + 10 jig /ml 
of the above biotin-labeled peptides. The cells are washed 
with cold DPBS + 0.1 % Na azide and incubated for 45 minutes 
at 0°C with 10 pg/ml streptavidine FITC. Having been washed 
with DPBS + 0.1 % Na azide, the cells are incubated in DPBS 
+ 0 . 1 % Na azide + 1 jag /ml propidium iodide and subjected to 
FACS analysis after excitation with blue light. 

It shows that the hybridoma cells have a green fluorescence. 
This fluorescence is due to the expression of antibodies on 
the cell surface of the hybridoma cells. Further studies 
show that the antibodies have an anti-Helicobacter pylori or 
Mycobacter tuberculosis activity. 

(B) 

Cells of the hybridoma cell line U98/6 which produce a mouse 
anti-urokinase antibody are used. These cells (10 7 ) are 
transfected with 20-40 \iq of the pSEXHG2* expression vector 
according to the invention (cf. figure 2). Electroporation 
is carried out as a transfection technique, which comprises 
two pulses of 2 ms at 400 V. The cells are incubated for 48 
h in incomplete AIM V-medium at 37 °C and 5-7.5 % C02 . 
Thereafter, the cells are washed with cold DPBS + 0 . 1 % Na 
azide before they are incubated at 0°C for 45 minutes with 
DPBS + 0.1 % Na azide + 10 yig/ml urokinase biotin. Having 
been washed with DPBS + 0.1 % Na azide, the cells are 
incubated in DPBS + 0 . 1 % Na azide + 10 pg/ml streptavidine 
FITC and subjected to FACS analysis after excitation with 
blue light. 

It shows that the transfected hybridoma cells have a green 
fluorescence. This fluorescence is due to the expression of 
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antibodies on the cell surface of the hybridoma cells. 
Further studies show that the antibodies have anti-urokinase 
activity . 

The resulting hybridoma cells are subjected to G418 
selection for 14 to 24 days before they are again incubated 
with urokinase-biotin and streptaividine-FICS and subjected 
to FACS analysis as described above. Hybridoma cells which 
have a strong green fluorescence are subjected to further 
G418 selection rounds. 

The hybridoma cell line U98/6.3.3 is obtained. It stably 
expresses antibodies on its cell surface. 

Example 3: Selection of monoclonal antibodies which are 

expressed on the cell surface of hybridoma 
cells by means of an antibody binding protein 

10 3 cells of the hybridoma cell line U98/6.3.3 of Example 2 
(B) are mixed with 10 7 cells of the hybridoma cell line 
DOB. LI. 3. The latter hybridoma cell line produces an 
antibody recognizing the C terminus of the human HLA-DO-ft 
chain. It is expressed on the cell surface by means of an 
antibody binding protein the same as that in the hybridoma 
cell line U98/6.3.3 of Example 2(B). The cell mixture is 
washed with cold DPBS + 0.1 T Na azide and incubated at 0°C 
for 45 minutes with DPBS + 0.1 % Na azide + 10 pg/ml 
urokinase biotin. Having been washed with DPBS + 0.1 % Na 
azide, the cell mixture is incubated in DPBS + 0.1 % Na 
azide + 10 jig /ml s treptavidine FITC and supplied to a FACS 
sorter following excitation with blue light. 



14 



Hybridoma cells with green fluorescence are selected. In 
further studies, they show an anti-urokinase activity. The 
hybridoma cell lines U98/6.3.3 S1-S50 are obtained. 

Example 4 : Production and purification of an antibody 
binding protein according to the invention 

(A) 

The DNA of figure 1 between nucleotide numbers 682-1782 is 
provided with BAMHI linkers, subsequently cleaved using 
BamHI, and inserted in the pQE-8 expression vector cleaved 
by BamHI (Qiagen company) . The expression plasmid pQE- 
8/antibody binding protein is obtained. Such a plasmid codes 
for a fusion protein comprising 6 histidine residues (N 
terminus partner) and the antibody binding protein of fig. 1 
according to the invention (C terminus partner) . pQE- 
8/antibody binding protein is used for transforming E. coli 
SG 13009 (cf. Gottesman, S. et al., J. Bacteriol. 148, 
(1981), 265-273). The bacteria are cultured in an LB broth 
with 10 0 ug/ml ampicillin and 2 5 ug/ml kanamycin and induced 
with 60 uM isopropyl-ft-D-thiogalactopyranoside (IPTG) for 4 
h. Lysis of the bacteria is achieved by the addition of 6 M 
guanidine hydrochloride. Thereafter, chromatography (Ni-NTA 
resin) is carried out with the lysate in the presence of 8 M 
urea in accordance with the instructions from the 
manufacturer of the chromatography material (Qiagen 
company) . The bound fusion protein is eluted in a buffer 
having a pH of 3.5. After its neutralization, the fusion 
protein is subjected to 18 % SDS polyacrylamide gel 
electrophoresis and stained with coomassie blue (cf. Thomas, 
J.O., and Romberg, R.D., J. Mol. Biol. 149 (1975), 709- 
733) . 
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It shows that an antibody binding protein (fusion protein) 
according to the invention can be prepared in highly pure 
form. 

(B) 

10 8 cells of the myeloma cell line X63-Ag8 . 653 . 3 obtained in 
Example 1 (B) are washed with PBS, taken up in PBS + 1 % 
Tween 2 0 and incubated on ice. Particulate cell components 
are separated by centrif ugation at 30,000 g, and the 
supernatant is placed on an IgG sepharose column (IgG 
sepharose 6 Fast Flow Lab Pack from Pharmacia company) . 
Unbound components are removed by washing and the antibody 
binding protein according to the invention is eluted in 
acidic pH. 

Following its neutralization, the antibody binding protein 
is subjected to 18 % SDS polyacrylamide gel electrophoresis 
and stained using coomassie blue (see above). 

It showed that an antibody binding protein (fusion protein) 
according to the invention can be obtained in highly pure 
form. 

Example 5 : Preparation and detection of an antibody 

according to the invention 

A fusion protein of Example 4 according to the invention is 
subjected to 18 % SDS polyacrylamide gel electrophoresis. 
After staining the gel with 4 M sodium acetate, an about 41 
kD band was excised from the gel and incubated in phosphate- 
buffered common salt solution. Gel pieces are sedimented 
before the protein concentration of the supernatant is 
determined by SDS polyacrylamide gel electrophoresis which 
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is followed by coomassie blue staining. Animals are 
immunized with the gel-purified fusion protein as follows: 



Immunization protocol for polyclonal antibodies in rabbits 

35 yig of gel-purified fusion protein in 0.7 ml PBS and 0.7 
ml of complete or incomplete Freund's adjuvant were used per 
immunization : 

Day 0: 1 st immunization (complete Freund's adjuvant) 
Day 14: 2 nd immunization (incomplete Freund's adjuvant; 
icFA) 

3 rd immunization (icFA) 



Day 28 
Day 5 6 
Day 80 



4 th immunization (icFA) 
bleeding to death. 



The rabbit serum is tested in an immunoblot. For this 
purpose, a fusion protein of Example 4 according to the 
invention is subjected to SDS polyacrylamide gel 
electrophoresis and transferred to a nitrocellulose filter 
(cf. Khyse-Andersen, J., J. Biochem. Biophys . Meth. 10 
(1984), 203-209). The Western blot analysis was carried out 
as described in Bock, C.-T. et al., Virus Genes 8, (1994), 
215-229. For this purpose, the nitrocellulose filter is 
incubated with a first antibody at 37 °C for one hour. This 
antibody is the rabbit serum (1:10000 in PBS). After several 
wash steps using PBS, the nitrocellulose filter is incubated 
with a second antibody. This antibody is an alkaline 
phosphatase-coupled monoclonal goat anti-rabbit IgG antibody 
(Dianova company) (1:5000) in PBS. 30 minutes of incubation 
at 37 °C are followed by several wash steps using PBS and 
subsequently by the alkaline phosphatase detection reaction 
with developer solution (36 p.M 5 1 -bromo-4-chloro-3- 
indolylphosphate, 400 jjlM nitro blue tetrazolium, 100 mM 
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Tris-HCl, pH 9.5, 100 mM NaCl, 5 mM MgCl 2 ) at room 
temperature until bands are visible. 

It shows that polyclonal antibodies according to the 
invention can be prepared. 

Immunization protocol for polyclonal antibodies in chickens 

40 ]iq of gel-purified fusion protein in 0.8 ml PBS and 0.8 
ml of complete or incomplete Freund T s adjuvant were used per 
immunization . 

Day 0: 1 st immunization (complete Freund ! s adjuvant) 
Day 28: 2 nd immunization (incomplete Freund's adjuvant; 
icFA) 

Day 50: 3 rd immunization (icFA) 

Antibodies are extracted from egg yolk and tested in a 
Western blot. Polyclonal antibodies according to the 
invention are detected. 

Immunization protocol for monoclonal antibodies in mice 

12 pg of gel-purified fusion protein in 0.25 ml PBS and 0.25 
ml of complete or incomplete Freund f s adjuvant are used per 
immunization. The fusion protein is dissolved in 0.5 ml 
(without adjuvant) in the 4 th immunization. 

Day 0: 1 st immunization (complete Freund's adjuvant) 

Day 28: 2 nd immunization (incomplete Freund's adjuvant; 



icFA) 



Day 56 



3 



rd 



immunization ( icFA) 



Day 8 4 



4 



th 



immunization (PBS) 



Day 87 



fusion . 



18 



Supernatants of hybridomas are tested in a Western blot. 
Monoclonal antibodies according to the invention are 
detected . 
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Amended Claims 



A method of selecting monoclonal antibodies, comprising 
the fusion of B lymphocytes with myeloma cells to form 
antibody-producing hybridoma cells, the antibodies 
being presented on the cell surface of the hybridoma 
cells by means of an antibody binding protein, and the 
binding of the antibodies to antigens, wherein the 
antibody binding proteins are inserted in the hybridoma 
cells via the myeloma cells or in the hybridoma cells 
via the expression vectors coding therefor. 

The method according to claim 1, wherein the antibody 
binding protein comprises a signal peptide, an antibody 
binding site independent of the antibody specificity 
and a membrane anchor. 

The method according to claim 2, wherein the antibody 
binding protein comprises an Fc binding protein or 
portions thereof. 

The method according to claim 2, wherein the antibody 
binding protein comprises a combination of Fc binding 
proteins or portions thereof. 

The method according to claim 3 or 4, wherein the Fc 
binding protein is CD16, CD32 or CD64. 

The method according to any of claims 2 to 5, wherein 
the antibody binding protein comprises an antibody 
binding domain of proteins A, G, L or LG. 
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7. The method according to claim 2, wherein the antibody 
binding protein comprises a combination of the signal 
peptide of a mouse Ig cappa chain or a mouse MHC-class 
1 k(k) molecule, an antibody binding site of proteins 
A, G, L or LG and the transmembrane domain of PDGFR or 
CD52 . 



8. The method according to claim 7, wherein the antibody 
binding protein is that of figure 1, figure 2 or figure 
3. 



9. The method according to any of claims 1 to 8, wherein 
the hybridoma cells (over) express Ragl and/or Rag2 . 

10. The method according to any of claims 1 to 9, wherein 
the antigens originate from an antigen library. 

11. The method according to any of claims 1 to 10, wherein 
the antigens are bound to a carrier. 

12. The method according to claim 11, wherein the carrier 
comprises magnetobeads . 



13. The method according to any of claims 1 to 10, wherein 
the antigens comprise a fluorescence or biotin 
labeling . 



14. The method according to claim 13, wherein the 
fluorescence labeling comprises FITC, TRITC, Cy3, Cy5, 
Cy5.5, Cy7 and phycoerythrin . 

15. An antibody binding protein, wherein the antibody 
binding protein comprises a combination of the signal 
peptide of a mouse Ig cappa chain or a mouse MHC-class 
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I k(k) molecule, an antibody binding site of proteins 
A, G, L or LG and the transmembrane domain of PDGFR or 
CD52 . 

16. The antibody binding protein according to claim 15, 
wherein the antibody binding protein comprises the 
amino acid sequence of figure 1, figure 2 or figure 3 
or an amino acid sequence differing therefrom by one or 
more amino acids. 

17 . DNA coding for the antibody binding protein according 
to claim 16, comprising: 

(a) the DNA of an antibody binding protein of figure 
l f 2 or 3, a DNA differing therefrom by one or 
more base pairs, or 

(b) a DNA related to the DNA of (a) via the 
degenerated code. 

18. An expression vector, coding for the DNA according to 
claim 17 . 

19. Cells containing the expression vector according to 
claim 18 . 

20. An antibody directed against the antibody binding 
protein according to claim 16. 
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Abstract of the Disclosure 



The present invention relates to a method of selecting 
monoclonal antibodies , comprising the fusion of B 
lymphocytes with myeloma cells to form antibody-producing 
hybridoma cells, wherein the antibodies are presented on the 
cell surface of the hybridoma cells by means of an antibody 
binding protein, and to the binding of the antibodies to 
antigens. The invention also concerns means usable for this 
purpose . 
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BsbHJl Hlncll $pel 
1 CQCC GC GTTGACATTGATTATTGACTA GTTATTAATAGTAATCAATTA CGG GGTCATTA 



60 GTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGG 
1X9 CTjGACCGCCCAACGACCCCCGCCCATTGACGTCAAtAATGACGTATGTTCCCATAGTAA 
178 C GjCC A AT AG GGA CTTTC CATTGACGTCA ATGGGTGGA CTATTT A C G GTA A ACT G CC CA C 

i m&\ 

Z37 TTIGGCAGTACATCAAGTGTATOITATGCCAAGTACGCCCCCTATTGACGTCAATGACGG 
| CMV promotor 

296 TAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGC 

| SnaBI « - 

355 AGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATC 

414 AATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGT 

473 CAlATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACT 

j Sad 
532 CC1GCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGA 
i , 
i T7-Promot:er 
591 GC|T CT CTGGCTAACrAGAGAACCCACTGCTTACTGGCTTATCG)ftAATTAA;TACGACTCA 

i Agel 
j Hindm Kpnl 

650 CTATAGGGAGACCCAAGCTTGGTACCGGTGCGATGGCACCCTGCATGCTGCTCCTGCTG 
j fr" ■ l^MetAl aProCysMetLeuLeuLeuLeU 

I Sfil Apal 
1 Notl EcoOlOSI 
709 TTfeGCGGCCGCCCTGGCCCCGACTCAGACCCGCGCGGGGGCCCAAAAGGAGAAGACCCC 
10> LeuAlaAlaAtaLeuAlaProThrGlnThrArgAIaGlyAlaGI nLysGI uLysTIirPr 
76$ CGj\GGAGCCCAAGGAGGAGGTGACCATCAAGGCCAACCTGATCTACGCCG'ACGGCAAGA 
29> oGl uQl uPr oLysGI uGl uYa I Thr ] I eLysAI aAsnLeul I eTyrAI aAspGI yLysT 
827 CC^AGACCGCCGAGTTCAAGGGCACCTTCGAGGAGGCCACCGCGGAGGCCTACCGCTAC 
43> hrGI nThrAI aGI uPheLysGI yThrPheGI uGl uAI aThrAI aGI uAf atyrArgTyr 
SS5 GCCGACGCCCTGAAGAAGGACAACGGCGAGTACACCGTGGACGTGGCCGACAAGGGCTA 
69>-AJ aAs pA I a Leu Lys Ly sAspAs nG I y G I uTyrThrVa lAspVa IAI aAspLysGlyTy 
945 CACCCTGAACATCAAGTTCGCCGGCAAGGAGAAGACCCCCGAGGAGCCCAAGGAGGAGG 
8&VrThrl_euAsnl I eLysPheAl aGIyLysGI uLysThrProGl uGl uProLysGI uGl uV 
1004 TGACCATCAAGGCCAACCTGATCTACGCCGACGGCAAGACCCAGACCGCCGAGTTCAAG 
18 8> a I |Thr I I eLysA I aAsnLeul I eTyrAI aAspGI yLysThr G! nThrA I aGI uPheLys 
1063 GGfTACCTTCGAGGAGGCCACCGCGGAGGCCTACCGCTACGCCGA CGCCCTGAAGAAGGA 
12S> Gl yThr PheGl uGl uAl aThrAI aGI uAI aTyr ArgTyrAl aAspA 1 aLeuLysLysAs 
1122 CA^CGGCGAGTACACCGTGGACGTGGCCGACAAGGGCTACACCCTGAACATCAAGTTCG 
147>pAsn6lyGIuTyrThrValAspValAlaAspLy5GlyTyrThrLeuAsnI leLysPheA 
llfil CCGGCAAGGAGAAGACCCCCGAGGAGCCCAAGGAGGAGGTGACCATCAAGGCCAACCTG 
16?> I afclyLysGI uLysThrProGl uGl uPr oLysGI uGl uVal Thr I I eLysAI aAsnLeu 
1240 ATMACGCCGACGGCAAGACCCAGACCGCCGAGTTCAAGGGCACCTTCGAiGGAGGCCAC 
1B7> II tTyrAl aAspGI yLysThrGI nThrAi aGI uPheLysGl yThr PheGl ! uGI uAI aTh 
1299 CGiCGGAGGCCTACCGCTACGCCGACGCCCTGAAGAAGGACAACGGCGAGTiACACCGTGG 
2G6> rA» aGI uAI aTyrArgTyrAI aAspAl aLeuLysLysAspAsnGI yGJ uTyrThr Va I A 
135S ACiGTGGCCGACAAGGGCTACACCCTGAACATCAAGTTCGCCGGCAAGGAGAAGACCCCC 
2Z6>$pjValAJaAspLysGlyTyrThrLeuAsnl I eLysPheAf aGlyLysGI utysThrPro 



Fig . 1 (cont'd I) 
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1417 GAGGACCCCAAGGAGGAGGTGACCATCAAGGCCAACCTGATaACGCCGACGGCAACAC 

Z46^G[|uGI uProLysGl uGl uVal Thr 1 1 eLysAl aAsnUul I eTyrAi aAspGlyLysTh 
1476 CGAGACCGCCGAGTTCAAGGGCACCTTCGAGGAGGCCACCGCGGAGGCCTACCGCTACG 

265V r Gi nThrAl aGI uPheLysGI yThr PheGt uGl uAI aThrAI aGI uAI aTyr Ar gTyrA 
1535 CCGACGCCCTGAAGAAGGACAACGGCGAGTACACCGTGGACGTGGCCGACAAGGGCTAC 

Z85^ I aiAspAl aLeuLysLysAspAsnGlyGI uTyrThr ValAspValAI aAspLysGl yTyr 
| SgrAl Notl 

1594 ACCCTGAACATCAAGTTCGCCGGCGCGGCCGCAGAACAAAAACTCATCTCAGAAGAGGA 

305*Th;rLeuAsnl leLysPheAl aGlyAl aAhAl aGI uGl nLysUul I eSerGI uG! uAs 

i Sail 
Hindi 

J Accl 

1653 TCTGAATGGGGCCGTCGACGGACAAAACGACACCAGCCAAACCAGCAGCCCCTCAGCAT 
324>plJeuA5nGlyAlaValAspGlyGI nAsnAspThrSerGl nThrSerSer Pr oSerAl aS 

I Msc! 
1712 CCAGCAACATAAGCGGAGGCATTTTCCTTTTCTTCGTGGCCAATGCCATAATCCACCTC 
, 344>er!SerAsnI leSerGiyGlyl I ePheLeuPbePheValAlaAsnAlal lei leHisLeu J 



I AfJIH Xbgf Sad 

1771 TTCTGCTTCAGTTGAGGTGACACGTCTAGAGCTATTCTATAGTGTCACCTAAATGtTAG 
3G4*PheCysPheSer — - 

i Bell 

1830 AGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCT 



1859 CCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAAT 



1948 GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGG 



2007 gcJaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgcggtgg 

2066 GqrCTATGGCTTCTGAGGCGGAAAGAACCAGTGGCGGTAATACGGTTATC'aaGAATC 

AfMH 

2125 AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA 
21B4 AAjAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAOCATCACAAA 

2243 AAiTCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA'CCAGGCGTT 

2302 TdCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA ! CCGGATACC 

2361 TGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTAT. 

| ApaLI 
2420 CTjCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCA 

Co|l El 

2479 GCjCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG 
! AIwNI 

253s aqttatcgccactggcagcagccactggtaacaggattagcagagcgagctatgtaggc 

2597 gg[rgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatt 

2656 tgjgtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgat 

2715 ccIggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacg 

Z774 cgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctca 

I 

; Fig. 1 (cont'd II) 
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! GspHJ 
2833 GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTa 
2S92 CCTA6ATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAA 

| EcoO109l 
B5il36l AIwNI 
2951 CCjGAGCCTATGGCAGGGCCTGCCGCCCCGACGTTGGCTGCGAGCCCTGGGCCTTacc 

3010 CGAACTTGGGGGGTGGGGTGGG6AAAAGGAAGAAACGCGGGCGTATTGGCCCCAATGGG 

3069 GTCTCGGTGGGGTATCGACAGAGTGCCAGCCCTGGGACCGAACCCCGCGTTTATaACA 

I 

TX poly A 

3128 AAGGACCCAACACCGTGCGTTTTATTCTGTCTTTTTATTGCCGTCATAGCGCGGGTTCC 

! Avrlf 
3187 TTCCGGTATTGTCTCCTTCCGTGTTTCAGTTAGCCTCCCCCTAGGGTGGGCGAAGAACT 



3246 
3305 



34SZ 
236<gA 

3541 



ccagcatgacatccccgcgctggaggatcatccagccggcgtcccggaaaacgattccg 
aagcccaacctttcatagaaggcggcggtggaatcgaaatctcgtgatggcaggttggg; 

I BstBI 

3364 cgtcgcttggtcggtcatttcgaaccccagagtcccgctcagaagaactcgtcaagaag 

I Z634 ••-PhePheGI uAspLeuLeu 

3423 gcgatagaaggcgatgcgctgcgaatcgggagcggcgataccgtaaagcacgaggaagc 
2564ArgTyr PheAl a I I eAr gGI nSerAspPr oAl aA I a 1 1 eCl yTyr LeuVal LeuPheAr 

Sapl 

ggtcagcccattcgccgccaagctcttcagcaatatcacgggtagccaacgctatgtcc 

pAI aTr pGI uGl yGf yLeuGI uGl uAI all eAspArgThrAl aLeuAi a I 1 eAspG 
.Rsrll 

TGATAGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATT 
2164 IntyrArgAspAlaValGlyLeuArgGlyCysAspf 1 ePheGlySerPheArgGI yAsn 
3600 TTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTCGCCCT 
1974 Gl diVal Met M eAsnPr oLeuCysAl aAspGI yHi sThr Va I Va I LeuAspG) uGl yAs 
3659 CGGGCATGCTCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCT 
177< pProMetSerAlaLysLeuArgAIaPheLeuGluAIaProAlaLeuGlyG) nHisGl uG 
Be? 

371& TGjslTCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATG 
1574 I n^spAspGI nAspVa I LeuGl yAUGI uMetAr gThrAr gAI aArgGI u I I eAr gHl s 

3777 tttcgcttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcattg 

l38^LysAlaGl^Hi5A5pPheProCysThrAlaProAspLGuTh^HisLeuArgA^gMGtA! 

3836 catcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgc 

ll84aAspAlaMetl I eSerVal LysGl uAl aProAlaLeuBisSerSerLeuLeuAspGi nG 

| TthllU Pvull 

3895 cccggcacttcgcccaatagcagccagtcccttcccgcttcagtgacaacgtcgagcac 

9S4|yProVa|GluGlyLeuLeuLeuTrpAspArgGlyAUGIuTtirVal ValAspLeuVal 
! KTeo-ft. 
| Fspl MscI 

3954 agctgcgcaacgaacgcccgtcgtggccagccacgatagccgcgctgcctcgtcttgca 

794AlaAlaCysProVa»6ly7hrThrAlaLeuTrpSerLeuArgAlaAlaGI uAspGlnLe 
I - Narl 

4013 gttcattcagggcaccggacaggtcggtcttgacaaaaagaaccgggcgcccctgcgct 

594 uGl uAsnLeuAl aGI ySer LeuAspThrLysVal PheLeoVal Pr oArgGLyGI nAl aS 

4072 gacagccggaacacggcggutcagagcagccgattgtctgttgtgcccagtcatagcc 

394erleuArgPheValAlaAlaAspSerCysGlyl leThrGlnGI nAl aTrpAspTyrGly 

4131 gaatagcctctccacccaagcggccggagaacctgcgtgcaatccatcttgttcaatca 

ZQ< PheLeuArgGt uVal TrpAl aAl aPr oSerGI yAl aHi sLeuGlyAspGI nGI ul I eMe 
| BsaBI Clal Avrli 

4190 tgcgaaacgatcctcatcctgtctcttgatcgatctttgcaaaagcctaggcctccaaa 
4249 aaagcctcctcactacttctggaatagctcagaggccgaggaggcggcctcggcctctg 



430s caiaaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggcggagtt 



Fig. 1 (cont'd III) 
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SV40 on & Promoter Nsil 
iGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCAT 



SexAl 

4426 GCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACT 

- ; 

i Nsil 

4485 AAjrTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACAC 

j PvuTI Bsu3GI 

4544 CCTAACTGACACACATTCCACAGCTGGTTCTTTCCGCCTCAGGACTCTTCCTTTTTCAA 



4603 TAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCA 

2874 • ••TrpHisLys f I cLe 

i Eam1105l 
4662 GTtAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC 

28H uSfSrAI aGIyl I eGl uAl af I eGl nAr gAsnArgGf uAspMetThrA! aGI nSerGlyT 
4721 GTjCGTGTAGATAACTACGATACGGGA,GGGCTTACCATCTGGCCCCAGTGCTGCAATGAT 

261^hrjThrTyr] leValVal HeArgSerProLysGlyAspProGlyLeuAla^lal lelJe , 
t 4780 ACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA 

2424 Gl yAr gSer Gl yAr gGI uGlyAi aGI ySer LysAsfVU a 1 1 ePheTr pG! yA I aPr oLe 
4839 GGjGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGT 

22 2* uA|| aSerArgLeuLeuPr oGI yAl a Va I LysAspAf aGI uMetTrpAsp! I eLeuGI nG 

Fspl Psp14D6l 

4898 TGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCAT 
202^1hkrgSerAlaLeuThrLeuLeuGI uGlyThrLeuLeuLysAr gLeuThrTfirAl aMet 

4957 TGGTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCA ! GCTCCGGTT 
1834AlaValProMetThrThrAspArgGI uAspAsnPro! I eAlaGI uAsnLeuG! uProGl 

5016 CC|CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCC 
1634 uTr pAr gAspLeuArgThr Va 1 Hi sAspGI yMetAsnHi sLeuPheAl aThrLeuGI uL 
Pvul 

5675 ttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttat 

143<ys]ProGi yGI yl I eThrThr LeuLeuLeuAsnAl aAl aThrAsnAspSerMetThr 1 1 e 
| bla 

5134 ggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactg 

1Z4<AI Lai aSer CysLeuGI uAr gVa I ThrMe tGl yAs pThr LeuHi sLysGl|iiThr Va I Pr 
Seal 

S193 gtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgc 

104<oSerTyrGI uVal LeuAspAsnGi nSerTyr His I 1 eArgArgGlyLeuGI nGI uGl nG 

5252 ccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcat 

S44lyiA| aAspl I eArgSerLeuValAl aGI yCysLeuLauVa I LysPheThrSerMetMet 
j Psp1406l 

5311 tggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgXgatccagtt 

654Pr1oPheArgGI uGl uProArgPhe$erGi uLeul I eLysGlySerAsnLeuAspLeuGI 
I ApaU 

537C cgatctaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtt 

45* ul I eTyr Gl y Va I ArgAI aGI y LeuGI nAs pGl uAl aAspLysVa I LysVa I LeuThr G 

5429 tctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacg 

25< luProHisAIaPheValProLeuCysPheAlaAIaPhePheProl I eUuAl aValArg 
I Ssp! 

54sb gAaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtt 

6<PrieHisGlnl leSerMet 



BspHl 



5547 AliTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTT 
56(36 CGGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGCGC 



I Stern loop A 

5665 GGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCG 



Fig . (cont'd IV) 
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5724 CTCCtTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCCGCTTTCCCCGTCAACCT 



fl 1R Stem loop B 

57S3 CTiAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAA 



5842 



I DralU Stem loop C Prlmer-RNA 

AAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTC 



I 



Start Transcription 

■ V$-Syr\thesi(Nick:ing site Stem loop D Stem loop E 

GCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACA 



59G0 AGACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGC 

i 

-I 

| Apol Apol Sspl 

6319 CTjATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATAT 

607* TAACG CTTA CAA TTTAC 




Fig. 1 (cont'd V) 
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7/18 
Sspl BssHII Spel 



Ndel 




Avrll AlwNI £coOl09l Bsu36! 



Fig. 2 
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BssHU Spel 

CCGCGCGTTGACATTCATTATTGACTAGTTATTAATAGTAATCAATTACGGGGT 
55 CATTAGTTCATAGCCCATATATGGAGTTC CGCGTTACATAACTTACGGTAAATG 
109 GCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGT 
163 ATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACT 

Ndel 

217 ATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTA 

CMV promoter 

271 CGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTA1GCCCAGT 

SnaBI 

325 ACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCG 
379 CTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGT 
433 TTGACTCACGGGGATTTCCAAGTCTCCACC CCATTGAGGTCAATGGGAGTTTGT 
487 TTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT 
S4ll TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC 



595 



T7 promoter 

TCTGGCTAACTAGAGAACCCACTGCT7ACTG6CTTATCGAAATTAATACGACTC 



I HlndllllCpnl BamHlSpel BstXI 

64^ ACTATAGGGAGACCCAAGCTTGGTACCGAGCTCGGATCCACTAGTAACGGCCGC 

i EcoRI EcoRV 

703 CAGTGTGCTGGAATTCGGCTTGGGGATATCCACCATGGAGACAGACACACTCCT 

l^MctGI uThrAspThrLeuLe 

Ndel 

757 GCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACTATCCATATGA 
7\> uLeuTr pVa I LeuLeuLeuTr pVa I Pr cGI y SerThrGl yAspTyr Pr oTyrAs 

Apal 

I Eco01Q9l Aval 

Sli TGTTCCAGATTATGCTGGGGCCCAAAAGCCCGAGGTGATCGATGCCAGCGAGCT 

pVa 1 Pr oAspTyrAl aGI yAl aGI nLysPr oGI uVa 1 1 1 eAspAl aSer 61 uU 
865 GACCCCCGCCGTGACCACCTACAAGCTAGTGATCAACGGCAAGACGCTGAAGGG 
43>uThrPrQAlaValThrThrTyrLysLeuVal 1 1 eAsnGI yLysThrLeuLysGI 

Xcml Sacll 
919 CGAGACCACCACCGAGGCCGTGGACGCCGCCACCGCGGAGAAGGTGTTCAAACA 
62>yGl uThrThrThrGl uAl aVa I AspAl aAl aThrAI aGJ uLysVal PheLysGI 
973 ATACGCTAATGACAACGGGGTCGACGGCGAGTGGACTTACGACGACGCCACCAA 
79> nTyrAI aAsnAspAsnGI yValAspGI yGl uTr pThrTyrAspAspAl aThrLy 
| Aval 
I Zx Protein G 

1027 GACCTTCACCGTGACCGAGAAGCCCGAGGTGATCGATGCCAGCGAGaGACCCC 
97> sThr PheThr Va IThrGl uLysPr oGI u Va 1 1 1 eAs pAl aSer Gl uLeuTri r Pr 



Fig - 2 (cont'd I) 
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1081 CGCCGTGACCACCTACAAGCTAGTCATCAACGGCAAGACCaGAAGGGCGAGAC 
3,15* oAl aVa I ThrThrTyr LysLeuVa I 1 I eAsnGl yLysThr LeuLysGlyGl uTh 

Xcml Szc\\ 
1135 CACCACCGAtaGCCGTGGACGCCGCCACCGCGGAGAAGGTGTTCAAACAATACGC 
133> rThr Thr Gl uAI aVa I AspAl aA! aThr Al aGI uLysVal PheLysGl nTyrAI 
1189 TAATGACAACGGGGTCGACGGCGAGTGGACTTACGACGACGCCACCAAGACCTT 
152> aAsnAspAsnGlyValAspGlyGluTrpThrTyrAspAspAlaThrLysThrPh 

\ Not! 
1243 CACCGTCACCGAGGCGGCCGCAGAACAAAAACTCATCTCAGAAGAGGATCTGAA 
169^eThr ValThrGI uAI aAl aAl aGr uGJ nLysLeui J eSerGI uGi uAspLeuAs 

1297 TGGGGCCGTCGACGGACAAAACGACACCAGCCAAACCAGCAGCCCCTCAGCATC 
187* nGlyAlaValAspGlyGlrtAsnAspThrSerGlnThrSerSerProSerAlaSa 



I 



CD52 



Mscl 



1351 CAGCAACATAAGCGGAGGCATTTTCCTTTTCTTCGTGGCCAATGCCATAATCCA 
205frSerAsnn«SerGlyGlyl lePheUeuPhepheValAlaA-snAlaJ lei I eHi 



AflHIXbal 

1405 CCTCTTCTGCTTCAGTTGAGGTGACACGTCTAGAGCTATTCTATAGTGTCACCT 
223>sLeuPheCysPheSer - no — ' 

1459 AAATGCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCACCCATC 



1513 TGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC 



1567 

1621 
1675 

. I72I 

1 

1733 
1837 
1S91 
1945 
1999 

2053 



poly A 

TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCA 

Bbsl 

TTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGA 
CAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAG 



AACCAGTGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCACGAAAGA 
Afllll 

ACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGCCCGCGTTGC 



TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA^CGACGCT 
CAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCC 
CTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACC 
TGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTA 

ApaLI 

ggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaac 



Col E1 

2167 CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA 

Alwfol 

216i ACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAAiCAGGATTA 
2215 G CAGAG CGAGGTATGTA GGC G GTGCTA C AGAGTTGTTGAAGTGGTGGCCTAACT 
2269 ACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAiGCCAGTTA 
232a CCTTCGGAAAAAGAGTTGGTACCTCTTGATCCGGCAAACAAACCACCGCTGGTA 



09/889 



Fig. 2 (cont'd II) 
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2377 GCGCTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTC 



2431 AAGAAGATCCTTTGATCTTTTCTACGGCGTCTGACGCTCAGTGGAACGAAAACT 

BspHf 

2485 CACGTTAAGGGATTTTCGTCATGAGATTATCAAAAAGCATCTTCACCTAGATCC 

Bsu3Gl 

2539 TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAACCTG 
EcoOl091 
AlwNI 

2593 AGGCTATGGCAGGGCCTGCCGCCCCGACGTTGGCTGCGAGCCCTGGGCCTTCAC 



2647 CCGAACTTGGGGGGTGGGGTGGGGAAAAGGAAGAAACGCGGGCGTATTGGCCCC 
2701 AATGGGGTCTCCGTCGGGTATCGACAGAGTGCCA6CCCTGGGACCGAACCCC6C 



TK poly A 

2755 GTTTATGAACAAACGACCCAACACCGTGCGTTTTATTCTGTCTTTTTATTGCCG 
2809 TCATAGCGCGGGTTCCTTCCGGTATTGTCTCCTTCCGTGTTTCAGTTAGCaCC - 
Avrll 

2*63 CCCTAGGGTGGGCGAAGAACTCCAGCATGAGATCCCMCGCTGGAGGATCATCC 

2917 AGCCGGCGTCCCGGAAAACGATTCCGAAGCCCAACCTTTCATAGAAGGCGGCGG 
j BstB! 
2971 TGGAATCGAAATCTCGTGATGGCAGGTTGG6CGTCGCTTGGTCGGTCATTTCGA 
3025 ACCCCAGAGTCCCGCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCG 
I 263< • •*PhePheGtuAspLeul_euArgTyrPheAI al 1 eArg 

3079 CTGCGAATCGGGAGCGGCGATACCCTAAA GCACG AGGAAGCGGTCAGCCCATTC 
2504 Gl nSerAspPr oAi aAl a! I eGl yTyrLeuVal LeuPheArgAspAl aTr pGI u 
| Sapl RsrIJ 

3133 GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCG 
2321GlyGlyLeuGluGI uAI a I I aAspArgThrAlaLeuAlal I eAspGI nTyrArg 
318^ GTCCGCCACACCCAGCCGGCCACAGTCGATGAAtCCAGAAAAGCGGCCATTTTC 
Zlf < AspAl aVa I GI yleuAr gGI yCysAspl I ePheGt y$er PheAr gGI yAsnGI u 
3241 CACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTCGCC 
19 14 Va I Me 1 1 1 eAsnPr oLeuCysAl aAspGI yHi sThr Va [ Va I LeuAs pGI uGl y 
3295 GTCGGGCATGCTCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTG 
178^AspProMetSerAlaLysLeuArgA]aPheLGuGluAtaPraAlaLeuG!yGln 
3349 ATGCTCTTGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCG 
160* HI $GI uG[ nAspAspGI nAspVal LeuGlyAlaGI uNtetArgThrArgAI aAr g 
3403 CTCGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGT 
142< GI ull ©ArgHi slysAl aGl nHI sAspPheProCysThrAl aPr oAspLeuThr 
3457 ATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAG 
lzf<Hi sLeuArgArgMetAI aAspAl aMetl 1 cSer Va! LysGl uAI aPraAl aLeu 
3511 GTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCT 
10(H Hi sSer Ser LeuLeuAspGJ nGI yPr oVa 1 61 uGl yLeuLeuUuTr pAspAr g 

Fspl Neo-R. 
Tthllll Pvull - Mscl 

3565 TCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGC 
S^GryAlaGluThrValValAspLeuVafAlaAlaCysProValGlyThrThrAla 
3619 CAGCCACGATAGCCGCGCTGCCTCGTCTTGCAGTTCATTCAGCGCACCGGACAG 
704 LeuTrpSerLeuAr gAI aAl aGl uAspGI nLeuGI uAsnLeuAl aG] ySerLeu 
| Narl 
3673 GTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGC 
5l< AspThr LysVa I PheLeuVa 1 Pr oArgGlyGl nAl aSer LeuAr gPheVa I Ala 
3727 GGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTC 
3f<Al aAspSerCysGI yl 1 eThrGI nGI nAl aTrpAspTyr GI yPhsLeuAr gGI u 
37S1 CACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTGTTCAATCATGCGAAA 
lG4ValTr[iMaAlaProSerGlyAlaHisLeuGlyA5pGlnGlol f eMet 

Stul 

BsaBi Avrll 
3335 CGATCCTGATCCTGTCTCTTGATCGATCTTTGCAAAAGCCTAGGCCTCCAAAAA 
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Fig. 2 (cont'd III) 
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3943 CTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGG 

j SV40 ori & Promotor 

3997 GCGGAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACT 

Nsil 

4051 AATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGG^GAGCCTGGGGACTTTC 

SexAl Nsil 
4105 CACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTG 

Pvull 

4159 GGGAGCCTGGGGACTTTCCACACCCTAACTGACACACATTCCACAGCTGGTTCT 

; " 

Bsu36J 

421} TTCCGCCTCAGGACTCTTCCTTTTTCAATAAATCAATCTAAAGTATATATGAGT 
4267 AAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATaCAGCGA 
287^»*TrpHi5LyslIeLeuSerAlaGJyMeGluAJal I 
EamllOSJ 

4321 TCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTA 

274< eGl nAr gAsnAr gGI uAspMetThrAl aGI nSerGI yThrThrTyr 1 I e Va I Va 
4375 CGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACC 

256* 1 1 1 eAr gSer Pr oLysGI yAspPr oGl y LeuAl aAl a 1 1 e U eGl yAr gSer Gl 
4429 CACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCCi 

23 $4 yAr gGI uGlyAl aGI ySer LysAspA I a I I ePheTr pGl yAl aPr oLeuAl a Se 
44S3 AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTT 

Z2Q< rArgLeuLeuProGlyA) aVal LysAspAl aGI uMetTrpAspl leLeuGI nGI 

F$pl PspMOGI 

4537 GCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTG 
20 14 nAr gSerA I a LeuThr LeuLeuGl uGl yThr LeuLeuLysAr gLeuThrThr A I 

459i CCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCA 
1S44 aMetAl aVal ProMetThrThrAspArgGl uAspAsnProl I eAl aGI uAsnLe 

464^ GCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAA 

- 16^uGI uProGI uTrpAr^AspLeuArgThrVal Hi sAspGJyMetAsnHisLeuPh 

Pvul 

4699 AAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG 
148< eAl aThr LeuGl uLysPr oGl yGI y I I eThrThrLeuLeuLeuAsnAI aAl aTh 
47Si TGtTATCACTCATGGTTATGGCAGCACTGCAtAATTCTCTTACTGTCATGCCAT 
l3d^rAsrvAsp$erMctThr 1 1 eAl aAl aSerCysLeuGI uArgVaiThrMetGlyAs 
| bla Seal 

CCGTAAGATGCTTTTCTGTGAaGGTGAGTACTCAACCAAGTCATTCTGAGAAT 
11Z< pThrLeuHI sLysGl uThrVal PraSerTyrGI uVal LeuAspAsnGI nSerTy 
4B61 AGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCG 
94< r HI sll eAr EpArgGl yLeuGl nGI uGI nGI yAl aAsp! I eArgSer LeuVa I Al 
J Pspl406I 
4915j CCCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGC 
764 aGlyCysLeuLeuVa I LysPheThrSerMatMe tProPheArgGI uGl uProAr 
4965) GAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTC 
SS^gPheSerGl uLeul I eLysGI ySerAsnLeuAspLeuQI ul I eTyrGIyValAr 
I ApaLI 

GTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAG 
4i< gAI aGI yLeuGI nAspGI uAl aAsptysVal LysVa I LeuThr Gl uProHi sAl 
5077 CAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAAT 
22«aPheValProleLiCysPheAlaAlaPhePhePral I eLeuAl aVaiArgPheHi 

Sspl 

S131| GTTGAATACTCATACTCTtCCTTTTTCAATATTATTGAAGCATTTATCAGGGTT 



4^sGl nlleSerMet 



S1&5 



BspHI 

AtTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAG 



Fig. 2 (cont'd IV) 
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52391 GGGTTCCGCGCACATrrCCCCGAAAAGTGCaCCTGACGCGCCCTGTACCGCCG 



Stem loopi A 

5Z93 cattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgcca 



5347 GCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCG 



5401 



fl IR Stem loop B 

CCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTA 



Dralll 

545$ GTGCTTTACGGCACCTCGACCCCAAAAMCTTGATTAGGGTGATGGTTCACGTA 



Start Transcnptiori 
Stem loop C Primer-RNA VS-Syntheis 

5509 GTGQGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTCGAGTCCACGT 



| Nicking site Stem loop D Stem loop E 

5563 TCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATcTCGG 



5617 TCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAA 

Sspl 

5671 ATGAGCT6ATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTA 



I 



5725 CAATTTAC 



Fig. 2 (cont'd V) 
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Fig. 3 
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BssHli Spel 

GCGCGCCTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCA 

57 ttagttcatagcccatatatggagttccgcgttacataacttacggtaaatggccc 
113 gcctggctcaccccccaaccacccccgcccattgacgtcaataatgacgtatgttc 



169 



225 



CCATAGTAACGCCAATAGGCACTTTCCATTaCGTCAATGGGTGGACTATTTACGG 

Ndel 

TAAACTGCCCACTTGGCAGTACATCAAGTGTATGATATGCCAAGTACGCCCCCTAT 



CMV promoter 

281 TGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTAT 

SnaBI 

33? GGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTG 

393 ATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATT 

I ■ 
449 TCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC 

505 GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACCCAAATGGGCGGTAGG 



56i 



Sad 

CGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCAC 



| T7 promoter Hindlll Kpnl 

617 TGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTTGGT 

► 

Sfil 

Age! Notl 
673 ACCGGTGCGATGGCACCCTGCATGCTGCTCCTGCTGTTGGCGGCCGCCCTGGCCCC 
j 1> MetAl aProCysMetLeuUeuLeuLeuLeuAi aAi aAl aLeuAl aPr 

i A P aI 

Ecd0109) Aval 
729 GACTCAGACCCGCGCGGGGGCCCAAAAGCCCGAGGTGATCGATGCCAGCGAGCTGA 
lS^oThr GI nThrAr 9AI aGl yAl aGl nLysPr oGl uVal I I eAspkAI aSer Gl uLeuT 
785 CCCCCGCCGTGACCACCTACAAGCTAGTGATCAACGGCAAGACCCTGAAGGGCGAG 
~35HrProAlaValThrThrTyrLysl_euVal I leAsnGlylysThrUuLysGlyGi u 



Sacll 

641 ACCACCACCGAGGCCGTGCACGCCGCCACCGCGGAGAAGGTGTTCAAACAATACGC 
54^ThrThrThrGluAiaValAstsAlaAtaThrAlaG] uLysVal PheLysGI nTyrA) 
TAATGACAACGGGGTCGACGGCGAGTGGACTTACGACGACGCCACCAAGACCTTCA 
7 2> aAs nAspAsnGI yVa I AspGl yGI uTr pTh rTyrAspAspAl aTh r Ly sThr Ph eT 
Aval 

I 2x Protein G 

953 CCGTGACCGAGAAGCCCGAGGTGATCGATGCCAGCGAGCTGACCCCCGCCGTGACC 
9i>hrValThrGluLysProGIuVal I leAspAlaSerGluLeuThrProAUValThr 
1C09 ACCTACAAGCTAGTGATCAACGGCAAGACCCTGAAGGGCGAGACCACCACCGAGGC 
UBMTirTyrLysLeuVal UeAsnGIyLyaThrLeuLysGlyGl uThrThrThrG) uAl 

j Sacli 
1065 CGTGGACGCCGCCACCGCGGAGAAGGTGTTCAAACAATACGCTAATGACAACGGGG 
l2^aValAspAl3Ala7hrAlaG!uLysVSatPheLysGI iVTyrAlaAsnAspAsnGlyV 



Fig. 3 (cont'd 1) 
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NotJ 

11Z1 TCGACGGCGAGTGGACTTACGACGACGCCACCAAGACCTTCACCGTtACCGAGGCG 
147> al AspGl yGl uTr pThr Tyr AspAspA! aThr LysThr PheThr Va I TVGluAl a 

myc 

1177 GCCGCAGAACAAAAACTCATCTCAGAAGAGGATCTGAATGGGGCCGTCGACGAACA 
aAi aGI uGI nLysLeu! leSer GI uGI uAspLeuAsnGlyAI aVafAspGl uGl 

1233 AAAACTCATCTCAGAAGAGGATCTGAATGCTGTGGGCCAGGACACGCAGGAGGTCA 
1 $4> nLy sLeu 1 1 cSerGl uGI uAs pUuAsnAf a Va I Gl yGI nAspfhr Gl nG! uVa 1 1 

12S9 TCGTGGTGCCACACTCCTTGCCCTTTAAGGTGGTGCTGATCTCAGCCATCCTCGCC 
2®i> leValValProHisSerLeuProPheLysValValVal I leSerAlal I eLeuAl a 

| TM domain 

1345 CTGGTGGTGCTCACCATCATCTCCCTTATCATCCTCATCATGCTTTGGCAGAAGAA 
222>LeuVal Val LeuThr 1 1 et I eSerLeui I el I eLeu! I eMetLeuTrpGI nLysly 

I " 
! Pvul Xbal 

1491 GCCACGTTCGTCCGCCGATCGAGAATCCATCTAGAGCTATTCTATACTCTrCACCTA ^ 
240*sProArg$erSerAlaAspArgGluSerlle«** — 

! Sac! 

1457 AATGCTAGAGCTCGCTGATCAGCCKGACTGTGCCTTCTAGTTGCCAGCCATCTGT 



I poly A 

1513 TGTTTGCCCCTCCCCCGTGCCTTCCTTCACCCTGGAAGGTGCCACTCCCACTGTCC 

| — . » — 

1S69 TTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCArrCTATT 



I Bbsl 
1G25 CTGGGGGCTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGCAAGACAATAGCAG 

I 

! 

1681 GCATGCTGGGGATGCGGTGGGCTCTATGGCTTCT6AGGCG6AAAGAACCAGTGGCC 



1737 

1793 



Afllll 

GTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAA 
AGGCCA^CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCCTTTTTCCATA 



GGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGA 



1B49 

f . 

1965 AACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCG 

— - - - : — 

1961 CTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG 
201F GAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC 

ApaU Col El 
2073 GTTCGCTCCAAGCTGGGCTGTGTGCACGAACtCCCCGTTCAGCCCGACCGCTGCGC 
I . — , 

212.9 CTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCAC 
AlwN! 

21S5 TGGCACCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACA 

2Z4jl gagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtat 

2297 CTGCGCTCtGCTGAA GC CA GTtA CCTTCGGAA A AA GAGTTGGTA GCTCTTGATCCG 
23^3 GCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG 
2409 CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC 

Fig. 3 (cont'd 1 1) 
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2465 
2521 



2577 
2633 



BspHl 

tcagtggaacgaaaactcacgttaagggattttgacatgagattatcaaaaacga 
tcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata 

6su3Gl AlwNI 

tatgagtaacctgaggctatggcagggcctgccgccccgacgttggctgcgagccc 
tgggccttcacccgaacttggggggtggggtggggaaaaggaagaaacgcgggcgt 



2689 attggccccaatggggtctcggtggggtatcgacagagtgccagccctgggaccga 



2745 
2*01 

2857 
2913 



TfC poly A 

accccgcgtttatgaacaaacgacccaacaccgtgcgttttattctgtctttttat 



tgccgtcatagcgcgggttccttccggtattgtctccttccgtgttt'cagttagcc 



2969 
3025 



3137 



Avrll 

tccccctagggtgggcgaagaactccagcatgagatccccgcgctggaggatcatc 



cagccggcgtcccggaaaacgattccgaagcccaacctttcatagaa^ggcggcggt 

BstBI 

ggaatcgaaatctcgtgatggcaggttgggcgtcgcttggtcggtcaitttcgaacc 
ccagagtcccgctcagmgaactcgtcaagaaggcgatagaaggccatgcgctgcg 

2tt< •••PhePheGI uAspLeuLeuArgTyr PheAl a 1 1 eArgGl nSe 

3aai, aatcgggagcggcgataccgtaaagcacgaggaagcggtcagcccattcgccgcca 

248^1 rAspPr oAI a A I a 1 1 eGl yTyr LeuVa 1 LeuPheAr gAspAl aTr pGI uGl yGI yL 
Sapl Rsrll 

agctcttcagcaatatcacgggtagccaacgctatgtcctgatagcCgtccgccac 

229* euGI uGl uAl a 1 1 eAspAr gTbrAI aLeuAl a 1 1 eAspGl nTyrArgAspA! a Val 

31931 acccagccggccacagtcgatgaatccagaaaagcggccattttccaccatgatat 

211f GlyLeuArgGlyCysAspMePheGlySerPheArgGtyAsnGltiValMatl I eAs 



3249 



192lnProLeuCysAlaAspGlyHisThrValValLeuAspG[uGlyAspProMetSerA 



3305 



33G1 



tcggcmgcaggcatcgccatgggtcacgacgagatcctcgccgtcgggcatgctc 



gccttgagcctggcgaacagttcggctggcgcgagcccctgatgctcttgatcatc 



173* 1 a LysLeuArgAI aPheLeuGl uAI aPr oAI ateuGI yGI nHi sGI uGl nAspAsp 



ctgatcgacaagaccggcttccatccgagtacgtgctcgctcgatgggatgtttcg 



15S1GI nAspVal LeuGJyA) aGI uMetAr gWArgAl aArgGI ul I eArgHi sLysAI 

34l7i cttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcattgca 

136flaGfnHlsAspPheProCysTTirAI aProAspLeuThrHi sleuArgArgMetAl aA 
3473 tcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctg 

117*spAI aMetl I aSerVal LysGI uAI aPr oAl aLeuHl sSerSerLeuLeuAspGI n 

TthllH 

3529 CCCCGGCACnCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGA 
991 GI yPr oVa I Gl u£l yLeuUuLeuTr pAspAr gGI yAl aGI uThr Va I Va lAspLe 

Nao-R* 

PvullFspl Mscl 
3535 GCACAGCTGCGCAAGGAACGCCCGTCGTGCCCAGCCACGATAGCCGCGCTGCCTCG 
BB^uValAlaAlaCysProVal Gl yThr ThrAl aleuTr pSerLeuAr gAI aAl aGI uA 

Narl 

3641 TCTTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCG 
61< spGl nLeuGI uAsnLeuAl aGI ySer LeuAspThr Lys Va I PheLeuVa. 1 Pr cAr g 

3G97 CCCCTGCGCTGACAGCCGGAACACG6CGGCATCAGAGCAGCCGATTGTCTGTTGTG 
434GlyGfnAlaSerLeuArgPheVa/A)aAlaAspSerCysGlyl leThrGlnGInAl 

3753 CCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAAT 
24< aTr pAspTyr Gt yPheLeuAr gGl uVa 1 Tr pAI aAl aPr oSer Gl yAlaHi sLeuG 

BsaBI 

3809 CCATCTTGTTCAATCATGCGAAACGATCCTCATCCTGTCTCTTGATCGATCTTTGC 
5<iyAspGlnGluI leMet — ~ 
Stul 

Avrll BseRl 
AAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCC 



Fig. 3 (cont'd 111) 
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4033 



4089 



4145 



4201 
4257 
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BseRI 

aGGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGG 



SV40 ori & Promoter 
AGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGTTAlGGGGCGGGA 



Nsil 

CTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCT'GCTGGGGAG 



SexAl Nsil 
CCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTT6CATACT 



Pvull 

TCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGACACACATTCCACA 
B5U36I 

gctggttctttccgcctcaggactcttcctttttcaataaatcaatctaaagtata 
tatg agtaaacttggt ctgacacttacc a at gcttaatcagtga g g c'a cct atctc . 

2B71 • • *TrpHi sLys I I eLeuSerAI aiGl y 1 1 eGl u' c 
EamUDSI 

AGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAA 
276j»AI a \ \ eGl nAr gAsnAr gGI uAspNtetThrA laGI nSerGI yThrThrTyr I J eVa 
4369 CTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGAC 
Z57< I Va 1 1 1 eAr gSer Pr oLys 61 yAspPr oGI y LeuA I aA I a 1 1 e M eGl yAr gSer G 
4425 CCACGCTCACCGGCTCCAGATTTATCAGCAAtAAACCAGCCAGCCGGAAGGGCCGA 
23« t 1 yArgGl uGI yAl aGl ySerLysAspAl a 1 1 ePheTr pGI yAl aPr oLeuAl aSer 
44S1 GCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCC 
220 tArgLeuLeuProGI yAl aVal LysAspAJ aGi uMetTr pAsp! I el^e'uGl nGI nAr 

Fsp) Pspl 4061 

4537 GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAG7TTGCGCAACGTTGTTGCCATT 
201 IgSerAl aLeuThrLeuLeuGl uGIyThrLeuLeuLysArgLeuThrThrAI sMetA ■ 

4593 GCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG 
1S24 1 aVal ProMetThrThrAspArgGI uAspAsnProl I eAI aGl uAsriLeuGI uPro 

4649 TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAA1AAGCGGTTA 
164< GI uTrpArgAspLeuArgThr Va I Hi sAspGI yMe tAsrjHi sLeuPbeAl aThr Ue 
pvul 

4705 GCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTC 
145jluGl uLysProGlyGlyi I eThrThr LeyLeuLeuAsnAI aAl aThr AsnAspSerM 

bla 

4761 ATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTT 
126 i atThr I 1 eAI aA! aSer CysLeuGI uAr gVa I ThrMe tGI yAspThr'LeuHi sLys 
Sea! 

4«17 TTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGAC 
IBS < Gl uThr Va 1 Pr oSer Tyr Gi uVa I LeuAspAsrtGI nSerTyr Hi s \ leAr gAr gGI 
4873 CGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCA6AACT 
E9*yLeuGl nGI uGI nGlyAlaAspl I eArgSer LeuValAI aGlyCysLeuLeuVal L 

PspHOGI 

4929 TTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTT 
70<ysPhcThr$erMetMetProPheArgGluGluProArgPheSerGliiLeul ULys 

ApaLI 

49S5 ACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAAOGATCTTCAG 
52<GlyScrAsnLeuAspLeuGlul leTyrGlyValArgAI^GIyLeuGlnAspGluAf 
5041 CATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCC 
33<aAspLysValLysVaiLeu"nirGluProHisAlaPheValProLeuCysPheAlaA 
5097 GCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTT 
14* I aPhePheProl * eLeuAl aVa lArsPheHI sGl n 1 1 eSerMet 
Sspl BspHl 
5153 TCAATATTATTGAAGCATTTATCACGGTTATTGTCTCATGAGCGGATACATATTTG 
5209 AATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTG 
5265 CCACCTGACGCGCCCTGTAGCGGCGCATTAAGCGCGCCGGGTGTGGTGGTTACGCG 
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Stem loop A 

CAGCdTGACCGCTACACTTGCaGCCCCCTACCGCCCGCTCCTTTCCCTTTCTTCC 



CTTCCTTTCTCCCCACGTTCGCCGGCTTTCCCCGTCAA6CTCTAAATCG<»C(iGCTC 



fl 1R Stern loop B 

CCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACrrGATTA 



OralH Stem loop C Primer-RNA 

GGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGA 



Start Transcription 
VS-Synthe$*Nicldng site Stem loop D _ . Stem loop E 
CGTTGGAGTCCACGTTCTTrAATAGTGGACTCTTGTTCCAAACTGG^ACAACACTC . 



5601 AACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTA 



5657 
5713 



Apol Apol Sspl 

TTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATAT 



TAACGCTTACAATTTAC 
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